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Immunohistochemistry (IHC)
The kidney tissues were fixed in 10% formalin overnight and paraffin-embedded. Tissue sections were blocked and incubated with primary antibody against PCNA (Santa Cruz, sc-56). After primary antibody incubation, tissue sections were incubated with goat anti-mouse/rabbit-HRP secondary antibody followed by staining with DAB substrate.
IHC sections were imaged using a microscope (BX51, Olympus).
Embryonic kidney culture
Kidneys were dissected from CD1 mice at E13.5, and grown on 0.4 µm transparent Millicell organotypic cell culture inserts (Millipore) in 12-well plates. Embryonic kidneys were maintained in a 37°C incubator with 5% CO2. A maximum of four explants were grown on each membrane. Kidneys were cultured in DMEM/F12 medium supplemented with 2 mM L-glutamine (Sigma, G7513); 10 mM HEPEs (Sigma, H3375); 1/100 insulin-transferrin-selenium (Life, 41400-045); 1/40 penicillin/streptomycin (Life, 15140-122); 25 ng/ml prosta-glandin E1 (Sigma, P5515); 32 pg/ml T3 (Sigma, T5516); 100 µM 8-Br-cAMP (Sigma, B5386). Appropriate amount of each drug or DMSO were added to each well. The medium was changed twice per day. Total area and cyst area measurement were evaluated using the NIH ImageJ software. The cyst index was calculated as the ratio of cyst area to total area.
MDCK I cell cyst growth assay
For cyst generation, 400 MDCK I cells were suspended in 400 µl of MEM containing 10 mM HEPEs; 3.1 mg/mL collagen I (PureCol) and 27 mM NaHCO3. After gel formation by incubation for 90 minutes at 37°C, 1 mL of DMEM/F12 medium supplemented with 10% FBS and 10 µM forskolin (Sigma, F3917) was added to each well. MDCK I cells were cultured up to twelve days in a 37°C incubator with 5% CO2. The medium was changed once per day. Cells were treated with FP from day 4 to day 12. Cells were transfected either with scrambled or CDK9 D167N mutant before cyst generation. Cells were infected with lentivirus carrying either control shRNA or shCDK9 before cyst generation. Micrographs of the same cysts were taken on day 4, 6, 8, 10 and 12 after seeding. For analysis of cyst formation and growth, cyst numbers were counted, and diameters were measured using the NIH ImageJ software. CDK9 shRNA sequences :
Antibodies used for WB
Cyclin T1 (Santa Cruz, sc-10750), CDK9 (Santa Cruz, sc-8338), RNAPII (Santa Cruz, 
